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Xlis cin^HViiXjr tlunlM Ir X«i»il«lMMji tw Ida 

iniraliMMLa ImUp notf fniXaiioa .tisarmiiliaii't 'tiia i^ojaet. 
iNHiimi ^ mm mirnm i» •!,«# |Erwi«fai}.ir a^taMwlaitiA* 
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6 i« hmwm ^ Wm evtfliHit* wt^Mm manmm 

t« M^gitaX mmlgwm m tlui't itglW «wv«'t«ff« mm !• nmg tmt 

A wm rnmaa^aigmg for piiggwmm A ooMWitog 

liooi rnmt hm m ftetoooagootlvo ooll ooono glw vooorf* tiw 
oliflogo i» goo lAggt rof^oogog fiwB Hm yofiap vIma m 

1100 io oAOQiiii'lorog liy oeoit 'ImoA to MooM If Hm ^hh> 
to ooAl* A Mwitor tiuit al^oigro Imo * onriNnr 'ywt is ]HPOf«ON> 
tfoooi to ^ iiogloooMot of tilo oOAO IimiA oAoim tiM ]r«ilr 
loottoB* io AatmopiM wImo Mao to gotootoA oaA tko 
mikor io otoaroA iM m rogiotor. Wbm ogota «t proooat io 
oowit for rooordo oi^ a oii^o miitto for oaok foiat oa tko 

'iala:giJti mmm.^ 

Im too g« 4 iroM.«ii «aoro oro 2 M iofoia «f ■ f oo at l .o a Moa * 
So tiM a^rootioa too iovoio a^ fnoaMooMoa ooa lio 'Oitaor.. 
^ 99 ill. AOowt ad 001^00 for oa* of rooorA o«i to n 

1101 at tSA gM^Matioao oaf Moo ao Mg AoMo* 

tao aoaOor Mt io ia tbo rogiotor ooa %o Mttoa.oa 
aiMPootio tofo at too oaf of ooooy ooaa* *lai tofo aait ia 
Xia ooi^tiOio .aai M' tago foraat io MtMo for i^wioao* 
fag oa Uai Mapitor* 


CiUlil'fM X 

xBSB&iijgsxoi 

I« mmwm «f mwma mUwi^ mmUmrn 

iMimvmmB f«s«]f4iiif tli* muter vtaiiljr mem mmim wttli 

tJw eeXf mt olMmarvfttloiM. nmmm mhmmmMjmm eftmi j^mrteia t« 
lA vjKKiAfie pi^deaXt elwi eaX m4 ^mimilm0,m»X 9«r»* 
Mtera wite vXa*. 9mT- mcM^e tiMM mm^ mm mUmmgmm ia pweewr* 
teapuretuivt veXtage ete* wltli tljui* Wmmmm mmmimmM.mm mhm 
mmmf mtm Xarge i» iiiuilMar» «r« remurM «a 4 tlm Mm. mh^ 
t«i»e6 mem $mmXrmm4^ 

teta la a o A ati waa ram4a4 mi aliif aemrts mr flrn’tofim* 
yiila jNiiwr «ltii tiui mmtyiMg parmuitar fXatta4 aXaag mia axla 
aal tiM a? aar atiiaar ladapaalaat faaraaatar fXatM aXmii tlm 
al^Mur axia* tfe« aan^aia mt aaeli lata waa tm wm^mtljf Mm 
ammaily * tat wnaa tlw voiitaa af iata iaaraasaa it la advaat* 
agmma 11 «a aaalumlaa tiia aaalyala* aav# Mgl.tal ISamaitava 
ara talay iiaal far aaalyala mt aaal la«a« tkm llgltai aai^a* 
tar aaaajp ta aaXy liaarata aaailmra aa li^ta aal tea lata tta 
a^tala liaa ta lia la llgltaX fara ar aa Mm ta aaarart It ta 
llyltaX fara* 

aaammXly lata aaaaat Im ataiaai la lifl.taX fata alaaai 
Im rtaarHay laataaaata ara atlU amitly aa aaafarai 

ta aaalay laatvaaaataf fti a# 

t# Mmmm aa tara ta aiaaii tim iata tafmra It la yraaasaaitlt 


is bsttwr to lisirs dstai is « Wimm malkm* «lMi#i,titg maA.mt» 
fisnslUr 9imMxk§ muX^g mmmrn la •Mias* tliaa ana^iag 
4iiltal 4aia« 

®fea fmt tl^t anuHai vasar^uyfig «|itlpwMst la la 

an iapartaal tmtm wkta tiMra^ aara aavavai flali iaaiaUati- 
mm, xaa aaalaf xaearda aan la mmh m aaaa %a aanvartadi «a 
4iilial fas« at a aaatval lattaMaa. 

•\'i 

iaaa fiai4a wiiara mmk Xim wm9V4 ta 4iital. laHaisa- 

atiaa eanvaralwa ia raguii^ aaa la ladlia JPaavagatiiia a^ 

1 

dlM* i&aatxaaaraieiawi aii4 B>aat>aawaaflMilia|iaa laaliraia* 

Hata attaiaai £rwi Madia j^fagatiaa aaaaa g a am ta ia 

« 

firatitaatijr wmmenmA aa atslg aaart* %|^aailg prayagaMaii 
yaaavda alglit aaaa laaalaad aigadl mtnmgkk aa a HiaiaMjmi af 
tiaa* Maali aaaaada ara aaaljraad ta aatsaat# it9w aanapiat 
atatlatieal aaaaSatlira dlaMImtiaii «f al#Mi atiaaglMi aa 
agaiaat faiaaMtaga af tlaa« AitaamaMyi, tia mrrkliMm 
iMitaaaa atnaatiui at taa vaatMlaiaM itatiiMla lar tatwaia 

aipai atiaafta aad aataaialagiaal. pamaatiMa aap ta aatai* 
7ad« ' 


jaattMv 'flaid aMava mah a urataa aaa Iw af aaa la In 

tiM maiyaia af lilaaiaatxia data aa^ aa fLaataanaadiaivaiiw 

lf4 

and ttaataaanaafliaiagrana. aaffiaa ta aay tiwit» taaanaa af 
tin ati^ an aiaatxa4»ardlag»apimr gaan tiiran^t in fa aag i ia ** 
im and naaaai^ypi tba fansnatasa ia an BLaatvaanadiafinB 


m msaAmw mi hmmm 

ttm tifltiil ««iiittt«r em b# mm mt 10mm 

it i* aivaataiWiiM t« mm m 'MtmMiM mt 

tM 'MMlirMiM* 

mtmrnmg ^ m wmmMmg t» iigital. 

viMM-MIIMMlIy is tM MilMi i* fPMIM t* 

CrVMM* KHMIMIi tiMOMillMtiMR ImM ^*<11 MMfiMi MMt m’ ^iIM 
9tiXP«M» MMMM MM tUMMlMlIjr ftUlMM tilt IMMM |ld|. JUblM* 

III MU^ M Mrt'iMt MiltM ^ MM^pit Mltaft OMTMIVMiM tt 
tiM fMitiM «r ttM toUMM temiM MM SMt %• MMIMM. ill 
iMiiMiMt tl» ^riM* 10^ mm it tbUt twwilii ttw i t tmA Mm 

MSB Mff 

WBUrn piM|Mt MM MdMi *Wf ittMlMMii « MtMMMt 
•mmm ti flMdUis 1 ^ Mm iMMtti IM Um m tpi»tt Mm m» 
MMa«t# IMMitMi MmI M MMiM M tipMi pftiMMtiMMlI tt 
Mm fttiMM tf Mm iMi Um Umm Mm .mMmIM. MMt MMltg 
Mitt^ it ttMMfitttMf tttttMMMl ft t tMfUMMt tifiMA 
«ti» Mith it mUm& m mm^Um ttft* . 



CiliAffift U 
BiJUMtOML 


iMttMt a^tmrnwU 

$!fm%mm kftv* Awwwtt^^m^ 1m e^vwrt mmjfi^m wmr^m 


tm Ugitmk imnmU mm «n rnJttmt im mtM of »mmim$ 
«B4 tlio 4ofVOO of OOpHloUQSilOII is OiiOSlaPMiiOO* 4 bo of mm 


eoMos agrotao mIcoo tioo of s ssotootli osvofoss to soon tlM 


»mmw€ im tbo y<Niirootloo« «s4 m itattiosl. •ontoo'it io tlio 


ispit to m oomiio ss4 lmX4. oireuit, VStnotoir 4wriJii s oom 
tlio iiso ^ tto iMMOsf is O0SOO4 tlMi oomoQ^ii^MMlsi unlXm mf 


tlM. oisrtootli is 00091.04 m4 mm ooltof* M4 iA o o^pi^tof • 
Soo fig* Im fimrm io Mso tJUl tlio omrifoi 9 ^ mm most oos^o 


is vlii^ isoiof to MfitiO. Cito D) oosooroioB 00 s %o 4iSo« 
(too. of tlio sfvostoioOe..^ mm Soopio oif Mi ooPmm Is Mt 
toomoo tbo ltol.4k s tmolr Is tOo^ Uso 4ooo sot oosao uor 
^tiXmlltw* 9mm otMr stto^ 9 te ofo vooti^toi. to ooiiol 
mwiSOti OS fi tlio 4i.t i tiooit ios '' toisf ioso VSViOSO OMHOBOi tp* 
Msisotlsf pMmnm mmt #00 suotoro is mm *9mw oo4o*p 
olioft osooioro oto« istpit* ^ iisoos potostioaotoifo two tloo 
sooi tlio Mtoio ttnui ottsisoi io ttos ostjostoi to m Atofi 
iMStwroiom* 


Pii Nitl 4 mt fkmrnm 

iooo of M s^pooto oosoiiosoi ifovot 

'■:''' ' ' ' ' 5 

i« itwIMr' mm oswo foiioiior sotkoi OOO' poofonMo to ooiii* 
!• MfiM ti olioooo s oMf olsort looooiiMr or s JHT rooorior 
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rmtm tiw mor4 £&r msvf3t9im f 

hm 

3. Uliftt prmtvlm im %i 

4« Viukt prt)#««dxii^i ahauJld b« to MpunKt* tlio 

mori«4 Uvo trm tbo M»«« ? 

5« a»it otenil4 tlio loiiilog ireit«c« W oo»o«rt«<l to digital. 
lAfovMitloii aa<l bmt ototilfl iMo hm atorwl f ' ' 

a.« Oupvo MXmmw aa^d lia» mrlmim ^aadhrmtagoa* Wmam 

weiiid Ini whm ami ataap 

. alapaa wra aaaoaatmratf m. m» mapwm Umi wpmA at Mlaa 

ap luMi ta Ini alaa aiaaa aaa law ta aJtlaw tlw taUiaiiar 

iMaH ta aatt2.a 4awtt aa Wm 0,m Hw ar<itaa ham ta 

ta atarta4 att ifl.tt Warn tvaalciay taai m tlM JUaa* 9emi» 
i^jMi avavaaaaa aami at 41ttloa2Lt&aat Hm aamaitac 

apaao ii ataaaaaa liaitai liMVtIa at aaaa ImaiA* 

t* Qaita a lat at aaa2.ai.aata ia aaaally aa atiif aiHurta* 

It tpaiiia ttavatora ta aara lagiaal ta aavaa faaaata aa 
wiali afitlpMt tar tifltliidaf jnurpaaas. SImi tUtiaallir 
ia ataaalag a atrip aluurt raaariar .tar mu^ parpamMi ia 
tiMit tim rMariiai paa ia aa a galtt Hiaaa tar aaraaalitt 
aad ia aaaaaamriljr rarp iii^t ia aal^* Siaaa ^ aaapo 
aaiaf hmA aaai4 lanra amaaat a aaaraa at Iigtt« a liglit 
amiUra malXX ami aaaaaaiatat laaa apataa, it vaali ali 
IM ralatiiralar IMW^ tar plaaiBg aa a lalaaaaaatar .aava* 
aaat, Xa tm wr raaariar aa tlw atlar taa* 'mm taamri- 
iim paa ia aa almriiar taaaia^aaa aai a aaaaaiaf Imaii 



8 

m (Mnbiini ««i Ini •Miiy 

iMMBt A«v«|.of««iit« in 2ib«r «iii m t# 

ii«v« ■ % mm tiiAt is llgm im wwlifiiM* Stw mmm» ^ vt 

liflit m4. ii^^i not hm mmmMmA m Him mmimiMg 

3 

mm* ^ Xigtot 9a« nmmfiMg liglit imm ammm 

*•» ti» fmH Hm mtkmp Him ll0kt istm Him «ii«rt 

t« til* fliftt***3Ll, mm i* Attaeiis^ m Him mmmimg mm* flf*. I 

Hi* u** »f JHl 7«e*rd«r 1* ii*t *11 HkmH 
•in** mttattlNMiit* *r* '*** mwmHlMm Hm mmfmH IHC 

i««o*4*ir* to otirif oliart wrnmwHrnmm 

I* 9*«* Im* amteaUMr Hm ^ ***11 tluit tlM» itfit*!. 

*w^t «o*t*l** tAl Him iafomotioii tb*t i* e**t*iii*i is Htm 

a 

•vlitnol. F«**»iiiic* i*i^|i]Jj»c vmt* mm «ftly Hm -Haium m tut* 

A 

«• tiM Mi***t tmmmmm ooofeiMttt «Hlf a^lmm HHm mmMm§ i* 
ofMiMi*, WImm Him oodliit is sot oftiaiii iUIttonitl** •* iU.« 
ootystoS i» 9l§m t i^li' *>i**« 1* *v*i4 Hi* a«*A fOr Oftiwi* 
*o€iag In* sii^iiMLSAg itbt* , t* iii*»«iiijr mw* x!.** 1*. ttn tl.*** 
tit* 'M,§>mmH mmfmmH of Hbm slioail.* 

4* tli«y* Imo* Imm* ytovi*** «tt*oft* ot iiitiHjig Him 

x*««v4«4 Xlo* tmm tit* oooriiJMit* X$mm* iotidily' Huit of 
4 

dorooiif mHm mmmm m wmtmrmmm mImrH wiiioli io ooaoooA oiong w 

*Mi ■■■ ■‘^ Mm. Mmt mm 9kkjiM**i, jMulCilL wo^ oilkvjiMOkihM. mm iJkt4m mm aimamm: mm. Mim'Jm ^anhi tIi otflniiiHHolitaJOOOL slolBi* mm 

Yttll ImM OQInII OlWyt OO* inOtyoOttB^ WMI 01 gBOl JuNHi to* 

OtfeMHP# Ol.lO'lflOtOlt to* 4^j| i t(§ HmI OtfOnHmit* 

SMiWp WMIIMVM mUlJL ftMilNI 1w INI W990Wmtm v# WMMI wStH JUMlI 
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Fig. ^ 




Jo 

Xtxm m4 9mwMmt9 tatm df mumny Wm mmm o«i«iur mA 

1»»«9 tr «r<t wv3f umatX^ m* 

ISm mi'lliod wloiitwl hmmiMt «••• tlMi mUmat iiiNivialJU^ 

tlon 1^1^% «f tiM om ybdtee*!!. Vhm fidlctf WXmtk «r M 

ialia «r« lt••4 m gjrvwi #r liXu* 

2 

froimdy 10MI 41«oiisfjmtL«n !• wHntuat#. Swi 3H§* i 

$• ^ m*A in >cgfl wii » g » Mnvwrtlttg I ii** 

«f tiM iAii lla« td 4igiW iMdtmemMm» i« AlmmamA 

im Mc-I 4 «»ftiwil«ii-| wmAimm •ttditti Wm Mm 

im M tmmMm 

It mm wmmmeAm Mm im m timt i« 

wi'llt M tag* laaita *f tb* «iiatljii mmmMmt tbm Mm mm %• 
aaAt mmMM* t« M aaagate £imm Wm rmmmrA^dMA* 





ooftm UJL 

fm V0ttxsi ssrafiii 

«» is ssswfti^Lslly built svshiuI sa M mmmime 

Nssslir MsM 1.55* Ibisli ii sues^lsr dsss sst li«f» ts bs fsf«»- 
usotly mttssiMi ts tbs sratwi m4 bssnI Imi ialauiii«t4l uniir 
Just bsl^vs tiis ^sttu is ts Ini bss4 tme mamamim sf vsssf^s* 
ilsst tbs asks sad tffs st tbs M ssmte is Yi^sttvsljr 
uuis^sTtsat* ^Ris Sifstsu. iuMft bs sst i^# uitbsut ussii 
usiaf siiir stsuSsiNi IHC vsssjriSsr* fs» tmmn^ sf 

susb s rssss4sv sss Spiisaiijii i« 

^MUMfisMss sf tbs usitius sf ^ sss^ 

Sbs gem^h ts bs iifitissi is fisssi ss flat glattsn 
sf tssssisv sitlt ssss b^sn tsbss ts ms Huit it is ssslif 

fiat* ’J&m gmsM bus ts bs Ism Mm i$ sat* by it sas** Wm 
sssmsiag is Ms f^^irsstisit is Mas bgr a vsitsgs Mat is 
fSspsstiMai M Ms ssuBt is a ssssa Mt osuntsr* Usasst fsr 
sasb ps'sitisa sf Ms ssMsisf bss4 Msvs is a fSsjMi^sosi 
vulas is Ms ssustM* iftM smy sssa ia Ms f«4lsssMsataa 
immmmt is asM ia a sst sf s-Mvstisati ssuatsrs* Mis 
sassss a'pssps^iisasi ssitsis ts Sisfisss 'Ms ssMStag bsaS M 
.'iiNi...'»«fi»sstlsa. JHuiag Ms ssMt sbaa 'Ms tsssaisi lias is 
sassua^MM Ms iigbt fSiliiM «• ^ liwtssiaMstliM mM 
IfebslaiMsSi sssMsg a sliwipi M Ms ssil. issIstaiM* Mis 
sbssfs -.Mssss Ms bS'Mstisa sf Ms iias*,, Ms siMsi. gMMStsS 



wlMs m Ximm im to fot« tlio vi^ao tl tlM .jr- 

mmiUv iMU m r«flat«r. 2ii m.m w«r at tiM omI «f w«»y nawi 
aa oaa fia<l ia tlia ar^atwr a Moaxf aiMliar pn^partiaaiO. to 
tao pootttoii ojf too i00007<liid iniE Xtfto at l^iat jp^*** ** ■ 

afeoolooa* tfa oluai mm iiaouao tbo iaitvi^teal of t^ 

Itiook <ii«tpraa| JRic« $• 


lll.tfltio^tlaoi lyatoa 

A foaoll taaa of lig^t io alMno oa tlw aaoos4 aa4 
voflootad Xiglit ia iaitgai a^tiaaatia aoaaoa liaa aa a 


ftetaaaafaatiaa 64$ aaU* (Gc 6 425), «|« oall vaiO^otasaa 
iaaraaMMi wtum tlia Xii^t faHiai oa it immmmmm* IMa alaaia 
ia aaaoatiaily t$a aami af iotaetiag a iavii liaa* 


A {Noaaii Immhi af iii^t ia a$talWMt aaiag aiaialava 
foaaii taa^ t*S f fOCtaa*# tdat Ihk^' a ioaa aotttlad 

oa ' tiMi Imi^ i'ta^J« l3ioao ttiita iita mmm liglit ^mhi mmm 
it vait Mtea aiaoo ttM ii#kt ia aoaaoa^taft ^ia a hmm* Am$ 
aaigit ooaoidloiratioao llaitaA tlio ^Mioa to twr^i 
mMmr tlwa ooao otlior foia af iigMag, irnmrnr aioaatai^ ia 
tluit l4iooa MMm aara aaoiiar aaaiia^a ia tlia aailwt« fia «a» 
mm% af iii^t artHttaO 1^ tta lailli aaaiaa 4i»aati|r ailti "WN 
afoava af tiM o^fiir aaita^ aa4 ma aoitago iaa tlMor^eova 
ta $a aapiiatai. Jot aaiia oaa $a aawli a» ia4^W»^t 
aapiiataa aatfiy ia i ia a i» i M La» feat aai6L4 $a aa ai4a4 aaat. 

Hia vaMiiatiaa at ^la of ata to a.fraat aatoat 

aa. tia aftiaai feaai* iaaa to •$ foaitiaaai IdMt it ia 















at a tlataaoa af a foaal laagtii igmn- 

mmm» ti^it Xii^t lai'a twm a iMijyit m mmmr€ aftar ,' ■ 

faaaiiNI liffoii{ii Xtaa aili imi m% af paia^al iaqr*t 
tiMit la, mm ikmm ^ ti» »elat aaulA Ini at Iannis. *lf. S 


It la aivaBtaiaaaa ta Iwva a tettar al«i a anall 
a»artm va«r »aar tta mavt wstaaa. C Hi* i t. ) 
•aaatar it la aat aaaiTvta praalia *aap iMm taaaaaa af ^ 


fiatlaas af iUmHaatii^ mm vaaava. vaaalatlaa la tiM 
ilvaatlaa iMteam laaa li^atMit vte aultlfla valaai 
faaa'tlwM ava aat aeaaiacra4, 

i' ■ ’ 

Umi 9^mm ^ ^^aaH raalataaaa ^wa tlw Aaak llaa 
llaa la aaaaiuitaaaA la aaavartai ta a ^taaga la aaltafi aaf 
la asfllfiai aalaf aa iSf ia»llfliy* Wm M%at af mm itt 
aapillflair la amaataf ta tlia iapat af a teMMIt tfiftav* 

4 20 aalt .yaaa la -gaaarataf tf mm Maiit trinc^ i^MMavur 
a llaa la iataaM, laa Aipaailji B« 



MMskM . 


mm ala awraia la ta i^tala a dlfltlaai taaatltf 91a* 

IpIMiriwCilNM wt^ wMK mm9WKKM$ WtWKlNuA SJUMI lMI 


> 20 

i 

I 

- t- 


i2 



LINE. 




g«t « tliat Im ^ Him 

mmt «f tiM mmmiMg ii#A4 alosg m4^ motwmrtf 

1*i» to • dlfital fiiwitilijr* A' mmmm ml0»4 »f a to JB 

mnvmr9ioa iA ^ pniAmtA m liamup rmi^ mliiAti is i^aspi^ 
wliw» it is m%md ts tAs sAsisg vsltsfs*. mrSMg ♦>» istsrrsl 
tAst tAs mmp itQlts*s is iasi^Muiisi m tf»ia «f piisss is 
fstfd tlKTsugh. fiis widtA «f IA» gsts» ssA iMnss tlis mmSMor sf 
fuisss ists4 ttemgAt irasi^ As iixsstljr ist^psrtiissi ts ^tAs 
sssisi vsltscs. Csiiatisi tAs assksr sf passs «rs fstsA 
Ajr tiis »M#t gisss s digitsi mmUtmt fssfsirtisiis]. ts tbs sss* 
isf fsitsfs* 

Bis mmmimg ifsts liss ^ As dssidsi Assvisg is sisi 
tbs ssspssss ss^sAHitar sJt Bis £»X rss9«tNur« Bwst fMsrlbismaaMs 
if sssS ssslMMissl isstrusssts is Aii.sw tm ysiisss fsr sss« 
it is fisfsssia.s sst ts jUasrssss Bm i^ib fAspisssgr ai^ 
sAsvs tvs ^siss fsr sss^4« 

m A'toi sssirsTSiOT ssluiiis ss ss^tUssd siMts sss BrisA 
sst «si istss sAssAssssA Asswtsst psismtisg s sisv iisssr 
sssf fSssA lursAlsss# A siiqa<Mf «*<* iMittsi' ssBmMI is svsii- 
lAis s»4 sss sss4« 

fbs sstiisA sss ts sss s sssss M.t sssatsr 

isssst sf il») ts 9mm «S» 1»sBi isttliif Bmi Aigltsi Brts* 
fsstiss siBI siss 1i» sssisf sstsfs ts ^ss tlis ss»iiisi 

Ass4*''Bm spsttsr .ssstsst is ssmsstsi ts • ppsjpsrttsssi^ 
ppiSi SSitSiSt ssilli S sii^s SBSiSf SSaSSMilSI C Mfitsi 
ts AiMpisg ) tsslMiifss Bsit issiasss s Isddsr wiBiSili sf 



H* mai9*»xm wrm wm4 

md tlw «f iim •t«fs was m * Bt»mg9 

(fAk’taroiiiat 364 j» thm aaiOkAf irl^S 

•OADiiiaf k«Ai WAw o¥tuilji««i arm a eeiialNirt iifilaA 4jif»i«»» 
Um pr9»&rU.mml to a^dOrmUmml «f tli« 

hAA4» 1» AlWAirA AVAUAb].»« m» llA* tO lb« OlOf 

iAt«4 (ttalJig ii|« outpit ttf tlw iqrattwi) irlM» * 1S»« 1* 

A«iltiaajr dAtAAtAd tA ImAW tilA dljfitAl VAlAA Af tl!# diAflAM- 
AAnt AloAg %|IA jr*dlrAAtlAn« Whmmwm tliA liaA tm 

tAA jr-dirAAtlABAl AAuatwr aaoIwIa mm SAtAd tot# a aavib 

bit lAflAlAr AAdA AP Af fUf £lAfA« 

At 4hm AAd Af tlw AA«A AAAA tlAA 1 a tA tA g^AAA i»F IdkA 

9mm hmd to mtam to tbo tAOA lino bofoiA tto aoxt mmm 

AAfii&A* Blio dAiOf lA AAiMiVAd tg pittAg tlW a 3.AAIC flll.AAA 

thnmgii A pitA» vbiAii is mpmmd tmr a o^AilflA of Maa 

tf A AAAAAtAtlA AultlviATAtwr. Piuriag ^A dolAir t^ XfrnMxm 
AtiAAoX iaer«iAAt io aHm AAirlod iHit. tlMi AHlriwi' to aI-aa tf 
A OAltAtA dAViVAd tgm 9 S 4» A MAVAIAIaA At tiM AOAtAAtA 
At A »«-dl|rAAtiAAAi AWOOtAT* MATA A AAUat Af t!!^ AA %M mm 
iMI Aoplopod .difpAAdlAi «a tto AOAAlA^r dOAtlAd* J^AIaIXA fAf* 
ATdiAf mm flip flop A AAd lAttAr HOtlfOAlC fwr P to A AAAAoap- 
aIaa mm im tiMi Appoi^dix. CAB* 

At 4km AAd Af AAAA AAAA a AAAd jp3.AA AAA W99d AAt 
AAAtiHtA Af tbA l^AtAT AAd AA i»AA A iil^tAi #IAAtttf flA- 
pOf^iAIIAl tA mm dioplAAAAAAt Of tlW Um dlWAf 4199 f^AVilllA^ 



OliAFm IV 

M^ima fi»M 

digital da^ i^talaiNl fmm Hhi agalMHi luMi im Imp 
atavad tm aii^aaipMit aaafitar aaalorala. Wmt IMa fniyaaa 
■agaatlt tap* *** tteu^t t# t* tba taat aailM Jta ataaraga* 
mm aagMila tap* m altlate data la atoavd «m ii* dla**lftp 
ii**d aa tk* aouro* at 4mtm wimtt M^pitaa praiHvalai turn t» 
a# daaa# VImb tii* data la t* a* |v*oaa**d kp «Mqiait*r 
tk* avaavdiag iias t* a* la mm a mmmmr aa t» t* am^tiai* 
wita til* %f* *f «flai^t«a lialag ita*d* 

' 111 * r*«ftadiaf iMa t* a*> la *ar •**•» HP acapatm*. 
.IJM aaaa lUlz I aekaa* *f wmwMmg avtaam t* am 
tfliiii mmm% flaaa tiif*ai^ iHm wmmMMm k**i **11# tlai 
aadpaatla axida paatlalaa *a Hm tap* la?* avlaalwd' la *iMt 
dla*«tl^* if tiHi aaaxaat la tk* mil r«v*aa*a I'te dltaatlaa 
tiM parldal** m tk* tap* i^ULl ka aalaatad 1* tlw *malt* d 
dla*atl*a« la m i«1 1 mUM m * 1 * la ataaad Ip a raawraal 
*f laax i*laal% aad a tp ^ akMaa* *f aaak a maraa. 
la till* apataa tliaiiKfai*# ttwi *aap*tl« tap*. 1 * Itllp igmt 
aapa*^**« ^ tvaak#. and m palaaitp 1* maraad m 
mm aaa kit la avliltaa# Sa* Hg. t 

tka miia kaada at t^ tapa aalt aaa mmm 
m mrnM tl^ awgaamaUm tlald eaa ka lafaaaad kr gama^ag 
#ia aipaalta idtdaa at tka kaad* Ikla a*« ka daaa kv aaaaaat- . 
'lag. |iia''.dviv«r t* tka appa^.ta aldaa a fUf tl^ ikaa 
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■»<! a *1* i« ii)rit««i, m w^imrA a •Q* tiui aatraal! iiiaatlin 
la tha ailta liaai la aat aaiagail* *tf. 8t$. 


Wm wmmt4w 1m Ini aaa« la a tattar 

tililali la IJH a6i^lllila« Sla Mta at liia aair^a 'iraoica tmn 
♦lia iata an4 ^ aavaatii la fatilyr Ml* fiata la laqpra* ■ 
aaatad m tlMi aafaatia tai^a liy tba aaa af altliar Hia Miauqr 
aaM iaalsal ^a mt tlw Maaajr aa4a» Xa aar 

aaaa tlM rafiatar aaotaa-lbi am la ktaaiT aa4 liaaa# it awi 1m 
ilvaatlir aaaavta<l« Haaigr aaiia4 taf# awf althiwr Itata aM 
pavitir ar aaf tera aaaa pyri%» tat faaanilJLjr aii |nup 1% la 
aaat* tarlliF tit la aaaa^X.y wslttaa aalag a laraaalt af aaala* 
alva Ola* ataa Ita .vaaartar ttmiM iaaa aat |«afi4a lAm 
Siatltr tlt» . 

Xa aar aaaa alaaa tana ara aaraa Mta af lafasaatfiaa 

tta tata taa ta ta arlttaa la taa ataraatara wi tiia taipa* Wm 

iaftiaatlaa la raaariat la a ^paaiaX faraat. 

flrat c^saiaatar Haaaat dMraalMr 
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jp lit TCNI4 wwrt ^wttalata af % tlta «a ’Wwi tipi 


MiXl wix vAmrmtmrm mah of aiae iineo wo bovo mwm 

^tum oSji Mto of inforaiotioa it io ooaf to sow tiuit wo a#o4 
ofooo of two o&Mmotoro* iswofy mpitor woinI eowsLoto of oix 
oJtoi’ootoiro wliiio oiv iofomotioii o^Mioto of two olioxiiotiwro* 
tlioirofoio owoff oow^tor mvA ooooloto of tiuroo ooto of info* 
maMm tiiot io w&fflioit bf tiio digltol oonvovoiott «fotow« A 
lOFOfvoo )ioA to to writton to imfooic oaoo ooiq^toir woi4 into 
tioroo wowdo 004 to otowo tOo» io otiooosoivo loooti^o* Hoo 
oinoo tOo wooor4iag io io o sfooioi foivot m iittio aoiiiino-' 
XaMim io sofoiiONl to oooootlo tlio lundMor tofowo it io otoro4« 
Umi i^groo io giiroa in ifiMoOio !• 

too tiiM of * 3 fmm io ol»o«t two oooooio oof iafoiooi* 

tioii to to writton on tofo la aroiioMlo oolf onto in otont 

two 00001140 * ioofias tto tf#o to xwn oon t l imo a olj r wtiio woeowd- 
inf wioo in n i4ailo» wooii omtoo * lot of wootoip of tofo 

on4 pnttioi 4waoit3r i^aii4 to low* lioiioo» nt tto ob4 of 

•voff oowi tto to 9 o onit io ot«rt#4 «i4 mtXmr n 3«jiito iolof 

Urn oootonto oiro wvittoD on tto ta»o (emtonto of vogio- 

tmr)* flio tofo io ^on otofi>o4« ^lo inmoooo tto footing 

donoitgr* itowting on4 ototfing of tto tap# wili oowoo n 

oovtoin iongtt of tiont topo to oono in totwoon omowiMvo 
woonodingo at into* SSilo ti«^ topo noar o^ootitito intw* 
wooor4 fopo* to nop tton tioro to twont «v^ voooit^Uif no n 
oopnroto wooowi* Xn onr onoo onot n ^M.m wiii not oxioo 
tflooo otnrtini on4 otw^ng ifno in Hio fottor waameim 
93 m fottg ' amdi* $m Jpponilx f* 





'Smi Mtioa •£ tlM jNilet«r Ilf-5 t«|Ni lolt oaa 

hm fy glviiif mXUgmt mM tlM 

l^s «f 4 WM • Urn i»pm4im i* 

At tliA mA Af «v«r 7 AAAA m stArt foXw is giir«& to tto 
tofo tvoBiifort* Aftor • opooi^lod dOliqr tfo ooRtonto of tiMi 
yoglolwr tiAVo to to iffitloo on tiUHi* IwiiAiotriLy m olof ooom- 

aOA OtOfO tiMI tOfO tSiOROfOTt aOOtOBlOR. 

% tto pitgraii zvfoiTod to wuciioar ooo om got tlM» Aoto 
jll^riiitoA out*, ftioo uMii^lMtfo woolA oMTioofWBi to tto 
•ORt oloiii tto f-Aivootioo of tto xooorAoA lino* fto ioto 
tlma ©ttoJbaoA om to oood to tmaXymt tto oflfiaol »ooo»A4iii* 





U im uMim UmwiMm,U 

hmtimm mtiammtm liMicijraiiatf m tefc 9«i »» M-rr»T 
14»«. mm im wbm iSm 9memmm*m 

g»uii4 l9 •i^wr itgut um w JLliiit gMB. 

»• »mm osC ittfiAi eottiit«r« «• 4mAw mm «M3Mf 
wltiii# Mwm mm •msiaf is sii^«Pi %9ttm 

m4 sliss^ tbwi silitv ssssonif sss4 srsiwis. i tgrpital 
S 3 r«t«s ttsss Xisssr pstsatiiiss'^s «i« its » SMWtiifs* 
tlisss sstwsss sars mm saq^ssslvs aoi ssspiss* 

Wmm mrm im isvsis s£ %umUmMjm in ^ jHIIss* 
sttsn ami lf6 (sr Hf) isvaia in tlis s«4iswitte» mm isttmr 
ss^TMitsais ts m Car 40) mms^m ymr as. sf tN» 

3%m 99*9^ 9t mm is lisitsi Hr mm ss^miss mrnrnrnmm 
tiss St tto vmm^rn mm Mss tsr'sas man is i^mnt 
t ssssais ant tns srstss nsstSiss tsst at tnst i^ss4 mt 
Iswsr i^ssis* saving iswsr q^ssis tme sssnalsg Iws M mm 
wtvmitsgv St mm if sMmi asstog sm Mss tS' MgiMns a 
rsssri* 

Sttwhmm m l. M i ni| iKTStMl £ll fji Hyi iMME HMyi* ^ 

tins fsfsr is ts ts at a Mstasss st mm fymH isi^rtii tfss 
tiMi isnsf it is ispsrtsst ts sasiivs mm fafsar is ttss* 
iatslf Hat sn mm glnttaa* tflisss wmmm mm st mm 
fsfsr 4ssa ast sMst ans mf svaa lusm M aMMi Mm gsgsr 
Ml Mks pSntisa Mtt .glsa* 



mii» mek maf wotai net ^ irtfitiivi if ia tiM »9m 
hmmA oftiaal £ikrm$ mtm mmi. iaatawi kt iiis Imm 
til* Of tioai lioad tkat oftiool 2i1ii«o io diooaooo^ ia 
duflsor JCI of -UNI tost* 

AO iooroMHi'lol. HMfO rwmatimr witii UM oom^i^llklo oc^mhmi 
of looofilai ifoai4 hk liNi boot mNULuhi for stiviai tko 4o%iu 

juiao fooorto ooo tkoa ko «i«iroo4 rniswmtmgimfm&jf pwiBi ttgl* 

) 

toi 




!• m Xiii«» MmtH tiJMi 

qo^pnt^r Mmgmwk^ ef QUaieiii S€9* « QAQHfS 4m 

2« Him lulutm. •% ii]Lt*jri»ote«2.«tttv«aie oluirl-^ariidtr ff 
•4 indc 2.lA«*t J'Owmiil loM# i««MKrQli li«ii«i 
0«*. lf§i* ff tQ5«tlS. 

3, •'I fxmm»m lMM$4m *4® 

4« I«iL«Dia1it> mamh^ » Mft* lXf-K» July 196®. 


5. j»d*liirloif #1 »1.’A emWmmm mem »»»6«r% 

ftSiyi lamiiMW. UM» Jam *6Sf yf 46» 


(. fiatai' ®«<jaoraaat*iEai>14 aat am m t ta 41gitiaatii» «4 aarttaf 
af tamiiNi iiayliiaal <ata» IM traaaaa* am ImatenMOta, 
Jmia 195®# 9 $ H3"1®1. 


«,fUaaiil«aam»*a«i4jr<>liart ta fnaabaj 

fal* Ili^6p la. 2p m laatr.® laaa.fJama 17. 


1. iiaimt«aattaa ■Mwaalt Haimatlc Eiva twmiqfaiHI »* 24 i*® 1* 
969 yattar laatfUBaat ®a. l»a. 
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OftratLaii 4ia tefvljr feltmg* 2m-^am fWLt». 
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Bttiit ia far %&tk i m4 t impits* 

mxamm SMu^«iv&«ar X 0*t feXWX»«^* 

Ziiprl:* 

t diwe^oa 3,2 f9lli/|ji«li» 


&m99m»m tiiM 

'Pr«fimlil« 


hmUtmt 2 

^mm 0*X % 

to MttYirt itiit vlMrt f««ovi«r» 


IpMJSIX » 

gif„i2,BX4^«g 

Hm pmUkkM !• X30 XhiIm 

Mk w^t9m At t«f veXt« Mii tiw apnrte* •• mt tmmrntm 
tlM !• wftXiisM t& 'fXv* » iWltaft *2 ttkomt X f* 

mt til* timiii«X l». 3 m fig* 12 • vImh tUl* U m iUm wm U 
tijMHNi »**r ito watnaff •£ •2*S' wit** Wino tlMi 

l%0Kt fyASJm «« **»• •«3Ul iM0PMk»M, t3* MXX 

ti i^t IXf t9w m Im, mm um lii»* 
mm A mmm At m x^m mAAmm a mum mmm mt 
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drivta t&a f*S to out ©If th© Toltag© at B vi©©8 t®vaaNla 
1® Volts. «feo oatfiat of tliis stsfo is fsi into Seijsidt triigor 
wliieii givos a eioaii stsf slioii tlio iafat voXtago ilsos atooo a 
pjmsot Xoir«l* 

mmiA% triggoir $•« jpig. XO 

If wo sot tkm XoYoX adiust at tu 9 5 Volts* tiMKa aatiX 
tlio iaptt woltaio iaoroasos atovo 5 Volts 4»%m mot eoaiaot. 
Mhm is mot eom^itotixis t^ mtgmt ooltas© io oo>« «o 
is also aot oomOitetiaf • wlisa thm iapit mlsos aJtowo f Volts 
liaooo f^starts oomtsotiag* satwratos' ami tlNi oitil^t is 
10 Volts, looattso of fo^sitioo fooiOa^ to tlio tamo of tSo 
traasistor * tlio tsamsitioii is swift. Siailarljr wSom ^ 
input falls Oolow tlio sot lowol* t^ emtpit irops to soso. 
fits l^stoxiais aiiust is tSo oaatrol of tliis positiwo fooi* 
Sa^ ami iotorsimos liow soon t^ oatpitt will sotaxn to sovo 
aftor tho impat falls tolow tto rofosoaoo. 

»io sotsiit trigfor im o«r srotom giYos a 10 Volt pals© 
slioooooF tiMi iastt lino is aaeoimtoroi ^ufimg tto s oassirng 
oposatiom. 
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$m Jig* u • If All tlM tkXp g3i«f« «v« in tlM «1* 
mm tm m* A would m i 

i 

•jf Sttfoxfooitioii tlMtoi^Mi lot m QAlcMlato mm 3 rtif«ilr«i 

^ MttlAi ••OH iXl» Hot at *1* •tat« witH mm mmt mt 
•0* otato* 3tui imi of all aaoii woltagoa at A gtwoa . mm 
]r«tiil3r«4 valiM* 


foltag* at A vlMo fllii flog %.m ta mm *1* 
•tata aH rnmmrn aia la tiM *0* •ta’to* 

foltago at A « • • ♦ • 2^ • • « 
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la g«B«iral *g S f ^ ^ ^ 

wIiAfo t»» la tlia woitai^ lawol af fli# 1» •!* otata allii ^ 
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*0* ata^ N4ag at 0 folto, 

O ^ 

a^ la Umi asartNar of JDLlgi floga* aid g la tta ooaatx ^ + 

+ •- ^ ^n-i ^ 
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iMWWik* 

•1* atnta • 5 folta* 


•0* atuto 0 falta. 

lAjimt 

isfut 

optional iwol lafuta ‘O* att4 *!.»• 

ful«« oatjpttt 

•» f«5 folti 0*4 paoo 

WiSBk 

fan out 

ato^t fioor atafoo 
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Bmtm iM§m% imiMf IfmXImm 0*4 pm* 

laittMT m€ Outfiit l«v«l,d 0 wmA *9 
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AffWlSLI £ 

l&m «t«. o«ii ^ ieiui oemrviiivit'tly’ In l»nMwii 

nnit no nia^nrn m mm ininvnntnd In mm nnin nrallMn 
tef m fOYlran QiM» ntntnnniit mmm in tlm 

nngnmit of n foortran jwnfnni iriNmn glvnn honmhmi tn m 

HIM anl^initlinn sXmm in Wm rnmm jm&** Sliln HIM mMmmMm in 
iOm. fmekiMg « Unpnniiing ymgxait rnfnrvni tn in Mm inxi* 


DIMENSION L0CDEC(4096) ,CHECK(300) 

INTEGER CHECK 

CALL F.EADIP(4,17,LOCDEC) 

WRITE (6, 10) (LOCDEC( J) ,J=1,51) 

10 F0RMAT(16I8) 

STOP 

END 



I 


ENTRY 

READIH SAVE 1»2,^ 

CLA =1168 DEC. ADDRESS OF TP UNIT ZERO, ON CH.B 

ADD* 3,4 

ST/i iRDSIP 

CLA* 4,4 

STA LOCD.l 

ALS 18 

SID lORDIP 

CLA- 5,4 

ADD =2 TO GET THE LOCATION LOCDEC+2 

STA INID.l 

STA STQDEC 

RDSIP PDS ** 

RCHB lORDIP 

T COB * 

lORDIP lORL bUFFIP,,** 

CLA lORDIP 

ADD* 4»4 

STA LOCD.2 STORE BUEFI P+RECRDLNGTH/ IN LOC LOCD.l 

INID.l Ct 3 ** TO BE USED FOR INITIALISATION 

LOCD.l AXT **»! 

LOCD.2 CLA **,1 

AXT 3,2 

LOCD.3 LDQ ZERO 

LCR 3 

ARS 1 

LGR 1 

ARS 1 

LGR 3 

ARS 1 

LGR 1 

ARS 1 

STO TEMDEC 

ZAC 

LGR 28 

STQDEC STQ ** 

CLA STQDEC 

ADD =1 

STA STQDFC 

CLA TEMDEC 

TIX .LOCD.3, 2,1 

CLm STQDEC 

SUE =6 

STA STQDEC 

TIX LOCD.2, 1,1 

CLA INID.l 

ST A STQDEC 

RETURN READIP 
BUFFIP BSS 1400 

ZERO DEC 0 

TEMDEC BSS 1 

FND 
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•t 30 ipo* 
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